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Description 

[NON-VOLATILE MEMORY DEVICE WITH 
WIRELESS CONTROL FUNCTION] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no.91210795, filed on July 16, 2002. 
Background of Invention 

[0002] Field of Invention 

[0003] The present invention generally relates to a not-volatile 
memory device, and more particularly, to a non-volatile 
memory with wireless control function. 

[0004] Description of Related Art 

[0005] | n |j ne with the prevalence of electronic products, the 

storage of digital data has become a frequent operation in 
daily life. In order to realize the portability of the digital 
data saved so that it can be applied everywhere, the non- 
volatile memory, e.g. flash memory, has been developed 
by some manufacturers and serves as a main part in the 



non-volatile memory device. This non-volatile memory 
can be connected to a host via the different kinds of ex- 
ternal bus interfaces, e.g. the Universal Serial Bus (USB) 
interface, RS232 interface or 1394 interface. The external 
bus is not only used by the non-volatile memory device to 
exchange data with the main part, but also used by the 
non-volatile memory device to obtain the power supplied 
from the host. 

[0006] since its characteristics of high portability and ease of 

connection to all kinds of hosts, the non-volatile memory 

is widely accepted by users and getting more and more 

popular now. A common application of the non-volatile 

memory device is to save the presenting data of sales 

person, academic researchers or other persons presenting 

their produce's features or research results. However, in 

the process of the presentation, the person who is in 

charge the presentation must either assign someone to 

change the pictures displayed on the screen according to 

the presentation contents or has to walk around between 

the projected pictures and the host to change the pictures 

himself/herself. Either of the above situations causes a 

great inconvenience to the presenter. 
Summary of Invention 



[0007] jo solve the above problem, it is an object of the present 
invention to provide a non-volatile memory device with 
wireless control function. The non-volatile memory device 
with wireless control function is divided into a remote 
control part and a main part, and a remote control signal 
sent by the remote control part is transferred to the host 
via the main part and a bus connected to the host, so that 
it can be used to control the host. Therefore, the user can 
perform the presentation under a relaxed atmosphere. 

[0008] | n order to achieve the object mentioned above and oth- 
ers, the present invention provides a non-volatile memory 
device with wireless control function. The non-volatile 
memory device comprises a main part and a remote con- 
trol part. The main part comprises a connection port, a 
memory system and a remote control signal reception 
module. The remote control part comprises a function- 
key module, a controller, a remote control signal emission 
module and a first power storage unit. The connection 
port of the main part is electrically connected to a host, 
and the host provides the data and the host power to the 
non-volatile memory device with wireless control function 
via an external bus connected to the connection port. The 
memory system caches the data received by the connec- 



tion port, and then writes the cached data into the non- 
volatile memory. The function-key module produces a set 
of key signals while being pressed. The controller pro- 
duces a control signal corresponding to the set of key sig- 
nals after it is received. The remote control signal emis- 
sion module emits a corresponding remote control signal 
according to the control signal. After the remote control 
signal is received by the remote control signal reception 
module of the main part, the remote control signal recep- 
tion module issues a set of host control signals that cor- 
responds to the remote control signal, so that a host con- 
trol signal can be transferred to the host via the connec- 
tion port for controlling host operations. Moreover, the 
first power storage unit included in the remote control 
part stores power that is provided to the remote control 
part for its operation. 
[0009] | n a preferred embodiment of the present invention, the 
connection port comprises an interface connection device 
that connects to an interface, which can be one of the 
Universal Serial Bus (USB) interface, 1394 interface, RS232 
interface, parallel transmission interface, PCMCIA inter- 
face, CF interface, SD interface, MMC interface and Mem- 
ory Stick interface. 



[0010] | n a preferred embodiment of the present invention, the 
main part further comprises a second power storage unit. 
The second power storage unit stores the power that is 
provided to the main part when the host power is lost. 
Moreover, the first or the second power storage unit may 
be either a rechargeable battery or a non-chargeable bat- 
tery. In a preferred embodiment of the present invention, 
a charging operation can be performed on the power 
storage units via the host power provided via the connec- 
tion port. 

[0011] The non-volatile memory device with wireless control 
function provided by the present invention includes a 
separable remote control part, and a remote control signal 
can be provided to the main part of a non-volatile mem- 
ory device with wireless control function via the remote 
control part. The main part then transfers a control signal 
that is used for controlling the host via an external bus 
connected to the host. Therefore, the present invention 
allows the user to control host operations without to be 

on-site. 
Brief Description of Drawings 



[0012] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 



rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and to- 
gether with the description, serve to explain the priciples 
of the invention. 

[0013] FIG. 1 schematically shows a system block diagram of a 

preferred embodiment according to the present invention. 

[0014] FIG. 2 schematically shows a circuit block diagram of an- 
other preferred embodiment according to the present in- 
vention. 

[0015] FIG. 3A schematically shows a circuit block diagram of the 
power part in a preferred embodiment according to the 
present invention. 

[0016] FIG. 3B schematically shows a circuit block diagram of the 
power part in another preferred embodiment according to 
the present invention. 

[0017] FIG. 4 schematically shows a circuit block diagram of an- 
other preferred embodiment according to the present in- 
vention. 

[0018] FIG. 5 schematically shows a circuit block diagram of an- 
other preferred embodiment according to the present in- 
vention. 

[0019] FIG. 6A schematically shows a product part explosion dia- 
gram of the main part that embodies a preferred embodi- 



ment according to the present invention. 
[0020] FIG. 6B schematically shows a product part explosion dia- 
gram of the remote control part that embodies a preferred 

embodiment according to the present invention. 
Detailed Description 

[0021] FIG. 1 schematically shows a system block diagram of a 

preferred embodiment according to the present invention. 
In the present embodiment, the non-volatile memory de- 
vice with wireless control function 10 comprises a main 
part 17 and a remote control part 19. These two parts are 
separated by a dotted line in the diagram. The main part 
17 comprises a connection port 100, a memory system 
170 and a remote control signal reception module 172. 
While the remote control part 19 comprises a function- 
key module 190, a controller 192, a remote control signal 
emission module 194 and a power storage unit 196 (the 
parts shown in the diagram is not to scale). The connec- 
tion port 100 exchanges signals with a host 12 via an ex- 
ternal bus 15, and the host 12 not only provides the data 
to the non-volatile memory device 10, but also provides a 
host power to the non-volatile memory device 10 for its 
operation. Herein, the suitable external bus at least com- 
prises the Universal Serial Bus (USB) interface, 1394 inter- 



face, serial transmission (RS232) interface, parallel trans- 
mission interface, Personal Computer Memory Card Inter- 
national Association (PCMCIA) interface, Compact Flash 
(CF) interface, Secure Digital (SD) memory card interface, 
Multimedia Memory Card (MMC) interface and Memory 
Stick interface. On the other hand, the connection port 
100 must at least include an interface connection device 
that can connect to one of these interfaces. 
[0022] inside the main part 17, the connect port 100 receives the 
data output from the host 12 via the external bus 15, then 
the data is transferred to the memory system 170 via the 
data signal line 102 to perform the data write-in opera- 
tion. Whereas, when the read operation is being pro- 
cessed, the data is transferred from the memory system 
170 to the connection port 100 via the data signal line 
102 first, and then transferred to the host 12 via the ex- 
ternal bus 15. Moreover, the host power received by the 
connection port 100 is provided to the memory system 
170 and the remote control signal reception module 172 
via the power supplying path 104, respectively. The re- 
mote control signal reception module 172 transfers the 
host control signal to the connection port 100 via the data 
signal line 106, and the host control signal is subse- 



quently transferred to the host 12 via the external bus 15. 

[0023] whereas inside the remote control part 19, the function- 
key module 190 produces a set of key signals corre- 
sponding to different function keys that are pressed by 
the user. Then, the set of key signals is converted to a 
control signal used for controlling the remote control sig- 
nal emission module 194 via the controller 192. After the 
control signal is received, the remote control signal emis- 
sion module 194 produces a corresponding remote con- 
trol signal according to a pre-determined communication 
protocol. Furthermore, the whole electric power used by 
the remote control part 19 is provided by the power stor- 
age unit 196, and the power storage unit 196 may be ei- 
ther a rechargeable battery or a non-rechargeable battery. 

[0024] FIG. 2 schematically shows a circuit block diagram of an- 
other preferred embodiment according to the present in- 
vention. In the present embodiment, the host power re- 
ceived from the connection port 200 is not only provided 
to the memory system 270 and the remote control signal 
reception module 280 in the main part 27, but also pro- 
vided to the remote part 29 via the power supplying path 
204, so as to provide the electric power to the power 
storage unit 296 for its charging operation. Moreover, the 



data received by the connection port 200 is cached in the 
buffer 272 inside the memory system 270 via the data 
signal line 202, and the memory controller 274 subse- 
quently controls and writes the data in the buffer 272 to 
the non-volatile memory 276. 
[0025] Furthermore, after the remote part 29 is separated from 
the main part 27, since the host power provided via the 
power supplying path 204 is cut off, the power used by 
the remote control part 29 is then provided by the power 
storage unit 296. Based on the assumption that the power 
storage unit 296 can provide sufficient power that is 
needed to operate the remote control part 29, when the 
user presses different keys provided by the function-key 
module 209, the function-key module 209 produces a set 
of key signals that corresponds to the key that is pressed. 
After the controller 292 receives the set of key signals, the 
set of key signals is converted to a set of corresponding 
control signals for controlling the remote control signal 
emission module 294. After receiving the set of control 
signals, the remote control signal emission module 294 
produces a set of remote control signals according to the 
message delivered by the control signal. After the remote 
control signal reception module 280 inside the main part 



27 receives the remote control signal emitted from the re- 
mote control signal reception module 294, a set of host 
control signals is interpreted according to the set of re- 
mote control signals. The set of host control signals is 
then transmitted back to the connection port 200 via the 
data signal line 206, so that the host control signal can be 
transmitted back to the host 22 via the external bus 25 
for controlling the operation of host 22. 
[0026] | n order to immediately provide electric power to the re- 
mote control part 29 when the host power is discontin- 
ued, a voltage feedback module is adopted in a preferred 
embodiment of the present invention for detecting a volt- 
age variance happening in the power supplying path 204. 
FIG. 3A schematically shows a preferred embodiment 
where the voltage feedback module 310 is used to moni- 
tor the voltage variance on the power supplying path 
304a. In the present embodiment, the charging module 
300 uses the power provided via the power supplying 
path 304a to perform the charging operation onto the 
power storage unit 320. Moreover, in order to prevent the 
surge generated by the power provided via the power 
supplying path 304a from damaging the power storage 
unit 320, a voltage protection module 302 is provided in 



the charging module 300 by the present embodiment. In 
the present embodiment, when the host power still exists, 
the host power is provided to the power storage unit 320 
via the charging module 300. Whereas, when the host 
power becomes lower and lower gradually and even is out 
of the power, since the voltage variance on the power 
supplying path 304a is detected, the power feedback 
module 310 starts outputting the power provided by the 
power storage unit 320 to the power supplying path 304a. 
[0027] Besides the method of the voltage feedback module 310 
monitoring the power supplying path 304a, there are 
many other methods for providing power to the power 
storage unit 320 when it is needed. FIG. 3B schematically 
shows a circuit block diagram of a preferred embodiment 
for controlling the power storage unit to provide the 
power or not. The switch 340 is controlled by an activa- 
tion control signal to determine whether to turn it on or 
off, and it also impacts whether the power storage unit 
330 provides power or not. Under the situation of a pre- 
ferred embodiment, whether the activation control signal 
is issued by the controller 292 as shown in FIG. 2 is deter- 
mined according to whether the function-key module 290 
is pressed or not. Therefore, the power storage unit 330 



provides the power stored only when it is needed, so that 
the effective usage time can be extended. 

[0028] since the voltage transmitted via the external bus men- 
tioned above is generally about 5V, thus the memory sys- 
tem, the remote control part, and the power storage unit 
suitable for the embodiment without the voltage regulator 
mentioned above also can be operated under the environ- 
ment of 5V. However, it will be apparent to one of the or- 
dinary skill in the art that the present invention also can 
be applied to those elements operated under different 
voltages by adding the voltage regulator to it. 

[0029] FIG. 4 schematically shows a circuit block diagram of the 
embodiment where the voltage regulator is added into the 
present invention. For simplifying the description, the 
buffer 272 and the memory controller 274 in FIG. 2 are 
merged into a memory system 470 in the present embod- 
iment. In the present embodiment, the host power re- 
ceived by the connection port 400 is provided to the volt- 
age regulator 420 first, and the voltage regulator 420 
converts the host power to the voltage that is suitable for 
the operation of the internal elements, e.g. the memory 
system 470, the remote control signal reception module 
480 or the internal elements inside the remote control 



part 49, after which the converted host power is output to 
the internal elements, respectively. 

[0030] However, it will be apparent to one of the ordinary skill in 
the art that the circuit shown in the embodiment men- 
tioned above does not serve as the necessary and only 
circuit layout method, and those who are skilled in the re- 
lated art may modify the circuit design among the con- 
cepts mentioned above. Therefore, the embodiment men- 
tioned above is only exemplified herein and is not used to 
limit the scope of the present invention. In the embodi- 
ment of the present invention having the voltage regula- 
tor, the internal elements are not limited to having the 
same potential as the host power transmitted from the 
external bus, and they can be modified according to the 
individual cost or circuit consideration. 

[0031] Preferably, the present invention uses the rechargeable 

battery so that the energy has better utilization. However, 
the non-rechargeable battery such as the button-type 
battery also can be used in the present invention. 

[0032] FIG. 5 schematically shows a circuit block diagram of an- 
other preferred embodiment according to the present in- 
vention. In the present embodiment, the main part 57 and 
the remote part 59 comprises the power storage units 524 



and 550, respectively. When the host power is lost, the 
power storage units 524 and 550 provide the power 
needed to operate the main part 57 and the remote con- 
trol part 59, respectively. The operation of the power sys- 
tem composed of the charging module 522, the power 
storage unit 524 and the voltage feedback module 526 is 
similar to the operation of the power system composed of 
the charging module 530, the power storage unit 550 and 
the voltage feedback module 540 or similar to the power 
system composed by the charging module 430, the power 
storage unit 450 and the voltage feedback module 440 as 
shown in FIG. 4, therefore its detailed operation is not de- 
scribed herein. Moreover, as described above, it will be 
apparent to one of the ordinary skill in the art that the 
method for controlling the power storage units 524 and 
550 to provide the power by using the voltage feedback 
module 526 and 540 respectively is only one of the meth- 
ods and does not serve as a limited condition of the 
present invention. 
[0033] The power system composed of the charging module 522, 
the power storage unit 524 and the voltage feedback 
module 526 inside the main part 57 can provide the 
power to the memory system 570 for its operation when 



the host power is lost. If the power system inside the main 
part 57 mentioned above is modified to the one shown in 
FIG. 3B, the memory system 570 is able to control provid- 
ing the power to the power storage unit 524 or not by us- 
ing the activation control signal as shown in FIG. 3B under 
a preferred condition. Generally speaking, when the host 
power operates normally, the power storage unit 524 
does not supply power, once it is detected that the host 
power is suddenly lost, the memory system 570 will ask 
the power storage unit 524 to supply the power, and the 
memory controller 574 continuously writes the data 
cached in the buffer 572 to the non-volatile memory 576 
by using the power provided by the power storage unit 
524, and also modifies and updates the file description as 
well as the file allocation table after the writing data oper- 
ation is completed. 
[0034] Furthermore, if the firmware embedded in the memory 
controller 574 detects the voltage variance, after the 
memory controller 574 writes all data cached in the buffer 
572 to the non-volatile memory 576, and modifies and 
updates the file description as well as the file allocation 
table, the buffer 572 and the non-volatile memory 576 
can be controlled via the control signal line 512 and 514 



to stop receiving the power via the power supplying path 
according to the data that indicates losing the host power 
detected previously, so as to further achieve the power 
saving function. Moreover, it will be apparent to one of 
the ordinary skill in the art that the power saving function 
also can be achieved by using the activation control signal 
shown in FIG. 3B to cut the power supplying path of the 
power storage unit 524 directly. 
[0035] FIG. 6A and 6B schematically show a product part explo- 
sion diagram of the main part and the remote control part 
that embodies a preferred embodiment according to the 
present invention, respectively. FIG. 6A schematically 
shows a product part explosion diagram of the main part 
of a preferred embodiment according to the present in- 
vention, and FIG. 6B schematically shows a product part 
explosion diagram of the remote control part of a pre- 
ferred embodiment according to the present invention. 
When these two parts are merged, the charging electrode 
606a of the main part is coupled to the charging electrode 
606b of the remote control part, so that the host power 
can be provided to the remote control part via these 
charging electrodes 606a and 606b. Moreover, the remote 
control signal emitter 640 in FIG 6B essentially comprises 



the controller 192 and the remote control signal emission 
module 194 of FIG. 1, the controller 292 and the remote 
control signal emission module 294 of FIG. 2, the con- 
troller 492 and the remote control signal emission module 
494 of FIG. 4, or the controller 592 and the remote con- 
trol signal emission module 594 of FIG. 5. By assembling 
these drawings, those who are skilled in the related art 
can easily implement the non-volatile memory device with 
wireless control function. 

[0036] | n summary, the present invention is characterized by 

providing a remote control function so that the computer 
host operation can be controlled via the external bus con- 
nected to the non-volatile memory device. Moreover, a 
power storage unit is further provided in the non-volatile 
memory device so as to completely store the data that is 
not stored completely after the non-volatile memory de- 
vice is withdrawn from the host. 

[0037] Although the invention has been described with reference 
to a particular embodiment thereof, it will be apparent to 
one of the ordinary skill in the art that modifications to 
the described embodiment may be made without depart- 
ing from the spirit of the invention. Accordingly, the scope 
of the invention will be defined by the attached claims not 



by the above detailed description. 



